Introduction
The Chandler wobble, which produces an approximately 14 month ocean tide called the 'pole tide', is the most important phenomenon related to the Earth's rotation. The wobble period of an elastic earth would be about 404 day, if the oceans were frozen (Munk & MacDonald 1960). The equilibrium pole tide of the ocean however, lengthens the wobble period by a month. The wobble period varies, due to large secular variation, within about 20 day which is about equal in magnitude to the part of the wobble period lengthened by the equilibrium pole tide. In fact, recent spectral analyses on mean sea levels have resulted in the two-period model of the wobble (Gaposchkin 1972) . Hosoyama, Naito & Sat0 (1976) have investigated the latitudinal distribution of tidal admittance of pole tide, the amplitude ratio and phase lag between the observed and the equilibrium pole tides in the variation of sea level which is induced by Chandler wobble in the rotation of the Earth.
There have been few studies on the detection of the component of the pole tide in the terrestrial magnetic elements as far as the authors are aware. Nearly eight decades ago, Hayford (1899) made an attempt to identify a 428 day period corresponding to the 'pole of figure' in the series of mean monthly values of the geomagnetic field at some observatories. He found that the amplitudes of the 14 month oscillation derived were not significant. It was concluded by him that if there was a 14 month periodic component in the elements of terrestrial magnetism, much more accurate series of observations were needed to detect it with certainty. Using uninterrupted geomagnetic observations made at Alibag (geographic latitude 18' 38'N), a coastal station in the low latitudes and employing sophisticated time-series analysis techniques, the possibdity of detection of the observed and the equilibrium poletide signals is investigated in this communication.
Data and analysis
Homogeneous series of monthly mean values of horizontal component ( H ) , vertical component (Z) and declination (D), based on observations of all days in a month for the interval 1906 to 1975, have been formed for the analysis. As the aim of this investigation is to detect the signal of the pole tide, each of the data series is subjected to 'bandpass' filtering by working out 151 numerical weights of the filter (Behannon & Ness 1966) . The response of the numerical bandpass filter is such that it unattenuates the band of frequencies between 13.0 to 15.0 months' period and practically cuts off all the wavelengths below 11.1 and above 18.5 month. The resulting 690 data series of each of the components are used to obtain the spectrum by the computationally efficient fast Fourier transform based on the Cooley-Tukey algorithm (Cooley & Tukey 1965) . This routine requires the total number of data points in the series to be a power of two. To comply with this condition and for better resolution, a suitable number of zeros is added after subtracting the mean of the data series to bring the length of each of the series to 2048, (211), and by which spectral estimates are provided at every 0.0005 cycle per month. The amplitude spectra of H, 2 and D from 110 to 180 harmonics, corresponding to the wavelengths for which the response is unattenuated, are shown in Fig. 1 .
Results and discussion
A distinct peak at 14.22 month period (427 day) corresponding to the harmonic number 144 in the amplitude spectrum of H can be readily seen in Fig. 1 . A peak in the 2 spectrum is also observed at a period of 14.03 month (421 day), though the amplitudes on either side of this estimate are nearly the same as that of the peak amplitude. However, no detectable signal appears in the D amplitude spectrum corresponding to any of these periods but a suggestion of increased amplitude is noticed at the 14.22 month period. It appears therefore, that the signal of the equilibrium pole tide can be identified clearly only in H and Z at a period around 421 to 427 day. Examination of the possibility, that the observed equilibrium pole-tide signal in the geomagnetic data is the manifestation of biasing introduced by the narrowness of the 'band' selected for the filter, is tested by working out a similar amplitude spectrum on random-unit series. The random-number series, selected for the analysis, is of the same length as that of the geomagnetic series and is subjected to identical filtering before the amplitude spectrum is obtained. No enhancement of the amplitude in the randomnumber spectrum is noticed in the vicinity of the 14.22 month period, indicating that the H and 2 spectral peaks are not due to biasing introduced in the series by the application of the 'bandpass' filter.
The prominent peak that appears in the amplitude spectra of both H and 2 at the harmonic number 170 is the strong annual wave which is not completely suppressed by bandpass filtering. It is also seen in Fig. 1 that there is a signal corresponding to a 402 day period in H and 2 spectra. The closeness of this periodicity to the theoretically expected value under ideal conditions, namely 404 day (Munk & MacDonald 1960) and the detection of the equilibrium pole-tide signal at a period around 42 1-427 day indicate that the contribution of the nonequilibrium part of the observed pole tide may excite variation in the period of the wobble. Since the filter is only effective in completely eliminating the wavelengths shorter than 11.1 and longer than 18.5 month, the spectrum computed with the filtered data may still be expected to show spikes in the above interval of wavelengths, 11.1 to 18.5 month. It is noticed that the H amplitude spectrum in Fig. 1 has also shown prominent spikes at the harmonic numbers 11 7, 129, 137.and 160, apart from the signals expected corresponding to the pole tide and the annual wave. These spikes are either the sidebands resulting from the amplitude modulation by longer period variations on pole tide and annual signals or they may be the signals introduced by other physical causes. The possibility that the sidebands, arising from amplitude modulation on the 427 and 402 day cycle by the solar-cycle (1 1 yr) signal, may coincide with any of the above spikes is examined, using the known relations. The spikes at the estimates 129 and 160 appear to arise from an amplitude modulation of 427 day pole-tide signal by the solar-cycle signal. Similarly, the spike at the estimate 137 appears to be one of the sidebands of the modulation on the 402 day signal; however, the wavelength of the other band is very close to the annual line signal and could not be detected separately. The corresponding spikes in the Z spectrum can also be explained by identical amplitude modulations.
Recently, Sastri & Rao (1971) have shown that it is possible to separatelunar daily geomagnetic variations observed at Alibag into parts of oceanic and ionospheric origin using the method proposed by Malin (1 970). This ocean dynamo contribution resulting from the movement of sea water in the presence of the Earth's magnetic field is however, shown to be smaller than that of the ionospheric part. It would therefore appear that the identified signal in the geomagnetic data may be the effect of the equilibrium pole-tide's modulation on the ocean dynamo.
Validity of this contention is checked by considering mean hourly values of H for 44 yr, 1929-1972 , which have been corrected for secular and long-period variations by fitting polynomials to segments of data and reducing the mean hourly values to the 1929 January 1 epoch. 24 series, one for every hour, of monthly mean H from all the days in the month are formed. Each of the series, extended to 1024 data points by appending zeros, is subjected to a fast Fourier transform separately to work out the spectra. Next, similar 24 spectra for each of the hours are computed using the monthly mean hourly values derived from the five international quiet (IQ) days of the month. Peaks corresponding to either a 14.22 or a 14.03 month period which is observed at an estimate immediately next to 14.22 month, with almost comparable magnitude, are noticed in both 'all days' and 'IQ days' spectra. Only amplitudes and phases of 14.22 month wave at each of the UT hours are therefore given in Table 1 . Amplitudes and phases are consistent with little variation in magnitude over the hours in both the 'all days' and 'IQ days' spectra. Corresponding amplitudes and phases in the two sets of results at each of the hours are also comparable with each other. The slight difference between them may perhaps arise due to the difference in the noise levels in the two series. Similarity of amplitudes and phases in the two sets, when both 'all days' and 'IQ days' are considered, may indicate that the source for this signal is not extraterrestrial. Jacobs (1975) has given an account of the wobble of the Earth's axis of rotation in relation to the electromagnetic coupling at the mantle-core boundary. According to him, the magnetohydrodynamic oscillations in the core could not excite a detectable wobble (Kakuta 1965) . In view of the fact that the results here show a detectable wobble period and its source does not appear to be either extraterrestrial or deep-interior, it is likely that the 'ocean dynamo' may excite the wobble period.
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A detailed analysis on a global scale using the geomagnetic data at different latitudes may reveal the complexities of the geomagnetic pole tide and its admittance.
